The atypical behavior of Type I I I pneumonia can be explained by the hypothesis that the particular pneumococcus responsible for the disease frequently produces relatively large amounts of capsular carbohydrate as the organism grows in the lung. The evidence to support this concept was presented in a previous communication in which it was reported that the S content of Type I I I sputa exceeded by 91 times the amount found in Types I, I_I, VII, and V I I I specimens (1). The present study which deals with the specific polysaccharide content of pneumonic lungs lends further support to the hypothesis as given.
Method
Portions of lung removed from representative areas at autopsy were kept frozen prior to analysis. The tissues were thawed at room temperature, cut into strips, and the exudates were expressed into tubes with a forceps. Measured aliquots were then treated and analyzed for their S content in a manner similar to that described for sputum. (1) Those samples which were subjected to preliminary peptic digestion were prepared in the following manner. The expressed exudates were divided into two measured portions of 5 to 10 cc. An equal volume of acetate buffer solution and a few crystals of thymol were added to each. One tube received a small amount of crystalline pepsin and the other was left untreated. Both tubes were then corked, thoroughly shaken, and placed in the incubator at 37°C. until maximum proteolysis had occurred. This usually required from 3 to 5 days. The subsequent extractions and final analyses followed the procedure outlined for sputum (1) .
R E S U L T S
The results of the analyses of 55 specimens of lung from 13 patients with Type I, II, VII, and V I I I pneumonia are presented in Table I . The values recorded represent the average rag. per cent of S in one or more lobes which showed the pathological changes indicated. The amounts of S recovered from the lungs varied from none in an uninvolved lobe to 112 mg. per cent in a gray hepatized lobe with an average yield of 20.3 rag. per cent for the total specimens * Supported bya grant from the Commonwealth Fund to the Michigan Department of Health Laboratories. 505
examined. While the number of cases of any one type was too small for comparative figures, more S was found in Type II and VII than in Type I and VIII cases. The yields of S from the sputum were comparable with those from the lungs, with the exception of case 4. It was also noted ( 
20.3
During the study it soon became evident that the S yields from the sputum in Type III pneumonia were greater than those from the lungs of the same patients as illustrated by cases 15, 16, and 17 in Table II . Inasmuch as the lungs from these patients showed reticulation in the Wright stained smears, a branching fibrin-like network of material originating in the capsules of the pneumococci (1), and as well as excess capsular carbohydrate in the "quellung" reaction, it was felt that maximal values were not being obtained. We therefore decided to subject the lung exudates to peptic digestion prior to extraction. When this was done the yields of S from the lung almost invariably exceeded those from duplicate samples treated identically except that no pepsin was added. The final S values after peptic digestion were also comparable with those from the sputum in the same patients as illustrated by cases 19, 21, and 23 in Table II. The results of the analyses of 43 specimens from 10 patients with Type III pneumonia are presented in Table III . 1 The amounts of S recovered from the lungs varied from none ifi an uninvolved lobe to 5,440 rag. per cent in an ede- Table I because he was admitted to the hospital with a Type VII bacteremia which responded to treatment with sulfapyridine. He later succumbed to what appeared to be a terminal Type III pneumonia. Analyses for Type ITl and VII polysaccharide were made on duplicate samples of exudate from the various lobes. Although we failed to recover Type VII pneumococci from the lungs by mouse passage and only a few Type III organisms were demonstrable by direct typing, appreciable amounts of both III and VII polysaccharide were obtained, as shown in Table IV . In view of these findings, it seemed likely that the infection was a mixed one from its onset.
DISCUSSION
The specific polysaccharide recovered from the lungs and sputa (1) of patients with Type III pneumonia greatly exceeded the yields obtained in Types I, II, VII, and VIII pneumonia. We do not wish to imply that maximum lung values have been determined for each type since it is not certain that the best method of extracting S had been developed. The addition of pepsin greatly increased the recoverable S in Type HI cases and it seems likely that similar treatment would also increase the yields in cases infected with other types. The average amount of S in the sputa of types other than III was 8.5 mg. per cent for the total number of specimens examined and 31.1 rag. per cent for the 7 cases which died (1). The ratter figure compared favorably with the average yield of 20.3 mg. per cent from the lungs in similar cases. The average amount of S in the sputa of Type III cases was 887 mg. per cent for the total number of specimens examined and 1,643 mg. per cent for the 15 cases which died (1) . The latter figures compare favorably with the average yield of 1,227 mg. per cent from the lungs of Type III cases. The amount of S in the sputum and lungs of fatal cases of Type III pneumonia exceeded by 53 and 60 times respectively the values obtained for the other types studied. The close relationship between the yields of S in the sputum and the amounts recovered from the lungs at autopsy suggest that the former could be utilized as a measure of the latter.
We have not attempted to correlate the polysaccharide content of sputa and lungs with the well known observations concerning S in blood and urine (2) (3) (4) (5) . However it may be remarked that Dochez and Avery (2) found polysaccharide in the blood in 4 out of 4 cases of Type III pneumonia in contrast to 4 out of 21 infections caused by Types I and II. In a recent paper Bukantz et al. (5) reported that S appeared in the blood most frequently in Type III cases and was detectable for long periods of time. To the authors' knowledge the only studies dealing with specific polysaccharide in the lung have been those of Nye and Harris (6) . They utilized the precipitin test and estimated the S content by comparison with a known amount of polysaccharide.
The maximum values which they obtained were 8,400 mg. from the lungs of a Type III case and 2,300 mg. from a Type I patient. For purposes of comparison we have roughly estimated the amount of S in the entire lungs of 3 cases. The calculations were based on our data and the excess weight of the lungs as compared with normal. In the first case (No. 5, Table I ) it was estimated that a total of 12,500 mg. of Type II S was present. The figure of 31,800 mg. of Type III S was obtained for the second; and the maximum yield of 68,500 mg. of Type III S was believed present in the third (Nos. 22 and 23, Table III ). Approximately 750,000 mg. of antibody nitrogen or 500 million units of serum would be required to neutralize 68,500 mg. of polysaccharide. These findings lend further support to the opinion expressed by one of us (7) that the immunological and mechanical difficulties to which such large amounts of S would subject the
